Cell-free synthesis of rat glucocorticoid receptor in rabbit reticulocyte lysate. In vitro synthesis of receptor in Mr 90,000 heat shock protein-depleted lysate.
The glucocorticoid receptor is present in the cytosol of cell extracts as a large nonactivated (i.e. non-DNA-binding) approximately 9 S (Mr 300,000) complex. Experimental evidence indicates that the purified nonactivated glucocorticoid receptor contains a single steroid-binding protein and two approximately 90-kDa nonsteroid-binding subunits identified as heat shock protein (hsp) 90. Translation of the glucocorticoid receptor mRNA in vitro in reticulocyte lysates produces a large nonactivated glucocorticoid receptor complex similar to that found in cytosols. The cell-free synthesized glucocorticoid receptor is able to bind steroid and can be activated further to the DNA-binding form. To test the hypothesis of an active role played by hsp90 in the stabilization of a competent steroid-binding conformation of the glucocorticoid receptor, we have synthesized the receptor in a reticulocyte lysate that has been depleted of hsp90 by immunoadsorption with AC88 anti-hsp90. Although the translation capacity of the reticulocyte system was reduced considerably upon hsp90 removal, the glucocorticoid receptor was synthesized, and a significant number of molecules were found to bind [3H]triamcinolone acetonide. Chromatography on DEAE-cellulose showed that most of the receptor molecules synthesized in hsp90-depleted lysate had lost the capacity to form an oligomeric receptor complex. Addition of purified rat liver hsp90 to the hsp90-depleted lysate before translation did not increase steroid binding nor did it restore formation of the heteromeric receptor complex. Analysis of [35S] methionine-labeled glucocorticoid receptor molecules synthesized in the hsp90-depleted lysate showed the production of polypeptides differing from the expected chromatographic pattern on DEAE-cellulose. Upon addition of purified hsp90 to the hsp90-depleted lysate, before translation, the 35S-labeled synthesized receptor fractionated on DEAE-cellulose as an intermediate peak between activated and nonactivated receptor forms. The data suggest that hsp90 alone may not be sufficient for the formation of the nonactivated steroid receptor complex.